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There is increasing awareness of the need to meaningfully engage society in efforts to tackle
marine conservation challenges. Public perceptions research (PPR) in a marine conservation
context provides tools to see the sea through the multiple lenses with which society interprets
both the marine environment and marine conservation efforts. Traditionally, PPR is predominantly
a social science which has considerable interdisciplinarity, owing to the variety of disciplines
which contribute to its delivery and beneﬁt from its outputs. Similarly, the subjects of a marine
application of PPR are diverse, and relate to public perceptions of any marine component or ac-
tivity. Evidence shows this is a growing area of science, and the paper presents a qualitative
approach to addressing key questions to inform the continuing development of this ﬁeld through
a workshop held at the Third International Marine Conservation Congress 2014. Key ﬁndings are
discussed under the themes of 1) the beneﬁts of PPR to marine conservation; 2) priorities for PPR
to support marine conservation; 3) making PPR accessible to marine practitioners and policy
makers; and 4) interdisciplinary research collaboration to deliver PPR. The workshop supported
the development of a framework which illustrates: the key conditions which can support PPR to
take place; the types of research which PPR can be used to address; the applications of PPR
ﬁndings for marine conservation; and the types of marine conservation beneﬁts which can be
delivered. As PPR gains an increasing presence in marine conservation, it is hoped that this dis-
cussion and framework will support researchers and practitioners to identify opportunities for
PPR to deliver beneﬁts, and to work together to achieve these.
© 2015 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Increasingly, there is a recognised awareness of the need to
meaningfully engage society in efforts to tackle marine conserva-
tion challenges (e.g. Lotze et al., 2011), with at least three main
reasons underpinning this. Firstly, societal behaviour change has
the potential to signiﬁcantly reduce certain pressures on marine. Jefferson), e.mckinley@chi.
Capstick), steve.ﬂetcher@
iatogaia.com (M. Milanese).
s article under the CC BY-NC-ND lsystems (e.g. through exercising consumer choice, to reduce de-
mands on ﬁsheries or lowering energy consumption to reduce
carbon emissions) (Vincent, 2011). Secondly, participatory gover-
nance of coastal and marine environments is increasingly common,
providing opportunities for society to be a force to support man-
agement which protects and restoresmarine ecosystems (McKinley
and Fletcher, 2012). Thirdly, the increasing designation of Marine
Protected Areas (MPAs), which are a key tool for marine conser-
vation, require public engagement and acceptability to achieve
success (Voyer et al., 2015). This context of increasing recognition
and infrastructure to mobilise societal engagement with marine
conservation is an opportunity to develop a hitherto under-icense (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1.1. Public perceptions research for marine conservation
Public perceptions research (PPR) in a marine conservation
context provides tools to view the sea through the multiple lenses
with which audiences interpret both the marine environment and
marine conservation efforts (Thomas et al., 2015; Jefferson, 2010).
”Perceptions” is an umbrella termwhich includes components such
as knowledge, interest, social values, attitudes or behaviours. The
types of research being conducted are extensive and can include
qualitative and quantitative approaches such as questionnaires,
interviews and focus groups. Public perceptions are rarely ho-
mogenous, with inﬂuencing variables including age, gender, social
values, or proximity to the coast (Jefferson et al., 2014; Rose et al.,
2008; Ocean Project, 1999). It is essential to recognise the hetero-
geneity in society's connection with the sea and to incorporate this
into conservation engagement efforts (Jefferson et al., 2014). By
understanding public perceptions of the sea, particularly the ways
in which people value and connect with the marine environment
and the issues which affect it, engagement can be developed to
resonatewith the target audience and generate the greatest marine
conservation outcome.
At an international scale, perceptions may differ or even diverge
between countries, possibly as a result of the complex interplay of
environmental or cultural factors. For instance, in a survey carried
out in 2008 (n ¼ 1,579, aged 5e13 years), children and teenagers
from Italy were more likely to associate seas with positive feelings
(e.g. “the sea is funny”, “the sea gives me dreams”) while children and
teenagers from the UK were more likely to associate them with
negative ones (e.g. “the sea has dangerous animals in it”, “the sea is
dark”, “the sea scares me”), whilst respondents from Poland and
Ukraine held intermediate positions (Milanese et al., 2014; 4SEAS,
2010). This study reveals the need to understand how age in-
ﬂuences perceptions, with children and teenagers tending to
associate seas with positive feelingsmore than adults. Awareness of
such differences can be used to help design tailored marine
engagement campaigns.
PPR is predominantly a social science incorporating insights
from psychology, sociology and human geography disciplines.
However, it often includes expertise from natural sciences to
inform the development of research questions and approaches; this
interdisciplinarity is a considerable strength of PPR for marine
conservation (Jefferson, 2010). In this vein, PPR has in many cases
adopted a ‘risk perception’ framework, so as to examine the factors
affecting people's judgements about natural or human-caused
hazards. In particular, the differing inﬂuences of emotional and
cognitive processes on risk perception have been stressed by re-
searchers such as Slovic et al. (2004) when assessing public atti-
tudes towards subjects such as nanotechnology (Lee et al., 2005)
and climate change (Sundblad et al., 2007). Identifying the ways in
which the public and experts diverge in their knowledge and atti-
tudes has also been a focus of risk perception research (e.g. Savadori
et al., 2004; Reynolds et al., 2010). For example, Thomas et al. (2015)
have observed that public perceptions of sea-level rise due to
climate change vary in subtle but important ways from expert as-
sessments. These researchers found that in many cases there was
alignment between the public and experts in their perspectives, for
example concerning the risks of erosion, ﬂooding and ecological
change resulting from sea-level rise. However, whereas experts
stressed thermal expansion of water and land-based ice melt as
factors critical to sea-level rise, there was relatively limited
awareness or recognition of these causes among the public. This
manner of pinpointing differences in understanding between the
public and experts has been argued to be a critical step in thedesign of effective communication and science education programs
(de Bruin and Bostrom, 2013). Pidgeon and Fischhoff (2011) have
likewise stressed that careful attention to the information needs
and pre-existing understanding of an audience can form part of a
process of ‘strategic listening’ able to bring about improved science
communication.
The subjects of marine PPR are diverse, and relate to public
perceptions of any marine component or activity. PPR can focus on
the negative elements of marine conservation (such as what issues
people are concerned about, how fear of the sea manifests itself) or
identify feelings of hopelessness (such as problems being ‘too big to
ﬁx’) (e.g. Trenouth et al., 2012; Morgan et al., 2010; Pendleton et al.,
2001). Equally, however, these tools can be used to delve into the
optimistic elements of marine conservation, such as the positive
connections people have with the sea, memories of coasts and
marine spaces, the marine elements which people are interested in,
and the issues which people are passionate about supporting
(Jefferson et al., 2014;WWF, 2012; Nordstrom andMitteager, 2001).
In other ﬁelds, there have been examples of PPR being used to
investigate public engagement with a particular issue. This can be
in relation to issues which are salient to people in a local or prac-
tical context (e.g. Morgan et al., 2010) or topics which are more
global or less visible in nature. One such topic is ocean acidiﬁcation
arising from anthropogenic carbon emissions (Doney et al., 2009).
Research in the natural sciences examining ocean acidiﬁcation has
proliferated in recent years (Gattuso and Hansson, 2011) and has
been increasingly considered in the work of the Intergovernmental
Panel on Climate Change (P€ortner et al., 2014). Authors such as
Turley and Boot (2011) have drawn attention to the relevance of
ocean acidiﬁcation for individuals and societies, including eco-
nomic impacts on ﬁsheries and consequences for recreation and
well-being. Others have stressed that it is critical that awareness of
the problem of ocean acidiﬁcation be raised among the public and
measures required to address it (Zeebe et al., 2008). However, there
has, to date, been very little research which has examined public
perceptions in this area (though see Gelcich et al., 2014). Recent
research has started to ﬁll this gap, examining public perceptions of
ocean acidiﬁcation across a representative sample of the British
public during 2013 and 2014 (n ¼ 2,500) (Capstick et al., 2014; see
also Corner et al., 2014). Although less than 20% of survey partici-
pants stated that they had heard of ocean acidiﬁcation, the research
found that the subject tended to be associated with negative
emotional imagery suggestive of deleterious effects on the marine
environment: examples in research participants' own words
include ‘poisoned ﬁsh’, ‘the sea being destroyed’ and ‘destruction of
marine habitat’. A conclusion drawn from the study was that those
seeking to generate accurate understanding of ocean acidiﬁcation
should seek to counter the plausible but misleading notion of
localised pollution as having an important causal role. In addition,
the research noted something of a mismatch between expert and
public perceptions in this area. Whereas it is not generally
controversial among experts that carbon emissions are a principal
driver of acidiﬁcation, there is less certainty about the effects upon
organisms and ecosystems (cf. Gattuso et al., 2013). By contrast,
among public research participants, there was perceived to be a
greater degree of controversy concerning the underlying cause of
ocean acidiﬁcation. Again, these ﬁndings and this example of the
use of PPR in a marine context help to point the way towards areas
for emphasis in science communication, so as to effectively raise
awareness of the current state of knowledge in this area.
As previously mentioned, public audiences are not homogenous
in their perceptions and this can lead to multiple public audiences
within society. For this paper we interpret ‘public’ broadly to
include audiences which are not represented within sector-speciﬁc
studies, such as studies of communities or the general public. This is
Fig. 1. Publication of peer reviewed and grey literature articles on public perceptions of
the marine environment over time (taken from Jefferson et al., in prep). The dashed
line represents a hypothetical projection of how this ﬁeld may continue as the demand
for this research continues to grow. The grey area represents the question of how to
make PPR matter to marine conservation.
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ﬁshers' perceptions, are not relevant, but it highlights that there is
currently a gap in our efforts to investigate the broader, societal-
scale picture and a need to focus on the research which informs it.
1.2. A growing future for public perceptions research in marine
conservation
There is a growing call for PPR to contribute to marine conser-
vation. Vincent (2011) describes the need to understand how
people connect to the sea in order to successfully engage audiences
with marine conservation, a call echoed by Fletcher et al. (2012).
This importance of inspiring people to care about the seas is further
emphasised by Laffoley (2014), describing the seas as a place of
adventure and enjoyment. However, in order for this ideology to be
promoted effectively across society, more needs to be understood
about this public element of marine conservation. Given the
number of threats to marine ecosystem health from human activ-
ities (Halpern et al., 2008) and the multitude of human behaviours
which drive those threats, the potential scope of PPR for marine
conservation is vast. Relatively little effort has been made to assess
public perceptions of the marine environment (Rose et al., 2008;
Williams 2008). However, as the beneﬁts of PPR become more
widely recognised there is growing demand. This demand comes
from the need to support marine management processes which
require societal engagement such as marine renewable energy
developments (Kerr et al., 2014) and marine protected area man-
agement (Petrosillo et al., 2007). PPR which has been conducted
illustrates the wide number of drivers for this research, as it is
sourced from academic research (e.g. Guest et al., 2015), govern-
ment agencies (e.g. Colmar Brunton, 2014 for the New Zealand
Ministry of Primary Industries), statutory nature conservation
bodies (e.g. Rose et al., 2008 for Natural England) and environ-
mental non-governmental organisations (WWF, 2012) demon-
strating that outputs of PPR are valuable to the conservation
missions of a variety of entities. To meet the growing demand for
PPR, we propose that there is considerable value to marine con-
servation of investigating how this developing tool can best be
applied to deliver positive outcomes for marine conservation.
Further to this, a recent review has assessed the current status of
marine PPR, identifying how much of this research has been con-
ducted, in which countries, the topics of study, study size and the
approaches which have been adopted (Jefferson et al., in prep). The
review identiﬁed 43 peer reviewed articles and 15 grey literature
studies published between 1988 and 2013 with the majority con-
ducted in the USA, UK and Australia. These studies investigated a
range of marine conservation components such as coastal erosion,
MPAs, marine resource use, marine species and environmental
awareness. Fig. 1 shows the growth in volume of marine PPR
publications, with a hypothetical projection of how this research
may increase, i.e. addressing the key question of how to make PPR
science matter or, in other words, what research should be pursued
to deliver the maximum beneﬁt to marine conservation outcomes.
Given the context of increasing opportunities for societal engage-
ment with marine conservation, PPR could provide results which
ensure these processes are most effective.
It is evident that there are numerous directions inwhich marine
PPR could develop, but key questions remain: what should be the
focus, how should research be conducted and how can the results
be applied in order to contribute to overcoming the challenges of
marine conservation? These questions framed the structure of a
workshop at the Third International Marine Conservation Congress
2014 (IMCC). The outputs of this workshop are presented here with
recommendations as to how to best shape PPR in the future as a
tool to support marine conservation.2. Methods
In order to explore the role of PPR in marine conservation, a
two-hour workshop was held during the Third International Ma-
rine Conservation Congress held in Glasgow, August 2014. The
workshop followed a symposiumwhich presented six perspectives
of PPR for marine conservation. The workshop began with an
introductory presentation, which outlined PPR for marine conser-
vation and presented Fig. 1 and the need to identify the future
development of PPR for marine conservation. Delegates were then
split into four facilitated groups, discussing each of the following
questions:
▪ How might you use public perceptions research to support
marine conservation outcomes? Do you have examples of when
and how this has been done?
▪ What are the priorities for future research on public perceptions
of the sea?
▪ How can connections be fostered between researchers to sup-
port cohesion in the research, and practitioners to encourage
application of this research to marine conservation?
▪ How can public perceptions research bemademost accessible to
practitioners and policymakers?
These four questions were chosen to prompt discussions of
different elements of the future development of PPR for marine
conservation. The ﬁrst question reviews how PPR can support
marine conservation by investigating real or potential examples of
the application of PPR. The second question asked participants to
consider the most pressing issues for future PPR to focus on, and
aimed to reduce down the potentially overwhelming demand for
PPR to cover many aspects of marine conservation. Knowing that
the conference would attract researchers and practitioners, the last
two questions consider the full life cycle of PPR from research
development to marine conservation action. The third question
responded to the currently disparate efforts in the ﬁeld of PPR to
identify opportunities for greater cohesion between researchers, to
deliver a stronger identity and output from the ﬁeld. The fourth
question investigated the links between research activities and
how these could be accessed by policymakers and practitioners.
As part of the workshop introduction, the purpose of the
workshop was described to the participants and they were
informed that the information recordedwould be used to produce a
paper output. Attendance at the workshop was voluntary, and
participation in the workshop was taken as an indication of
informed consent. Participants were given the option to contribute
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recorded if they wished.
Facilitators led a carousel discussion giving each group an op-
portunity to comment on each question. All groups had the op-
portunity to review the comments made by previous groups, and
successive groups had reduced time to contribute to each question.
The comments of each group participant were captured on ﬂip-
charts, with participants asked to check for accuracy as these were
scribed. The comments of all groups were visible throughout the
workshop. These notes were then transcribed by each facilitator
shortly after the workshop. All transcribed results were then ana-
lysed by the lead authors who conducted text analysis for emergent
themes, both as responses to each question and between the
questions. These themes were then discussed by all authors to
elucidate the key observations and recommendations from the
workshop.
Through analysis of the data, four key themes emerged: 1) the
beneﬁts of PPR to marine conservation; 2) priorities for future PPR
to support marine conservation; 3) interdisciplinary research
collaboration to deliver PPR; and 4) making PPR accessible to ma-
rine practitioners and policymakers. Anonymised quotes from the
workshop transcripts are included below, indicated by italicised
text. The results are discussed and from the ﬁndings, a series of
recommendations are made on how PPR science can matter to
marine conservation.
3. Results and discussion
This section presents and discusses the ﬁndings of the work-
shop, based on the discussions of theworkshop participants. A total
of 37 delegates attended the workshop. Formal assessment of age,
country of residence and sector or discipline was not conducted;
however the group was approximately 60% female, 40% male.
Discussions with facilitators revealed that participants were from a
range of countries across Europe, North America and Australia and
a range of backgrounds including academic and practitioner. This
variety of cultural and technical background not only provides a
valuable coverage of the different angles of PPR, but also testiﬁes
that PPR is increasingly of interest across disciplines and sectors.
3.1. The beneﬁts of public perceptions research for marine
conservation
This pivotal discussion allowed participants to identify the ways
in which PPR could be applied to support marine conservation
outcomes. Without identifying such beneﬁts, PPR is interesting but
will provide little added-value to the marine conservation chal-
lenge. A number of applications emerged, beginning with assessing
public knowledge of the seas: what do people know about marine
environments, species and problems? Are they aware of conser-
vation issues relevant to marine environments? Are they informed
about the drivers of these issues or about the impacts of their own
behaviours? These questions overlap with elements of Ocean Lit-
eracy and examples of such research include investigations of
children (e.g. Cummins and Snively, 2000), teenagers (e.g.
Nordstrom and Mitteager, 2001; Plankis and Marrero, 2010) and
adults (e.g. Steel et al., 2005).
Yet, therewas agreement among participants that PPR should go
beyond simply understanding an audience's level of Ocean Literacy,
illustrating a move away from the “knowledge deﬁcit” approach
which states that providing knowledge to an otherwise ignorant
audience will achieve a conservation behaviour change (and illus-
trated as ﬂawed in many circumstances (e.g. Bauer et al., 2007;
Kollmuss and Aygeman, 2002)). Such agreement also highlights
the importance of acknowledging the heterogeneity of perceptionswithin a population as, for example, a group could have a similar
knowledge of a marine conservation issue but respond to different
engagement approaches. The participants' interest in considering
multiple variables of human behaviour aligns with the increasing
incorporation of social science disciplines into conservation. In
other words, PPR offers opportunities to explore the values, emo-
tions and cultural connections that exist between society and the
sea, because “understanding cultural context is critical to under-
standing how people engage with the sea”. This was considered to
enable a deeper appreciation of how the sea inﬂuences or is part of
an audience's identity or sense of place.
The emotional components of a person's connection with the
sea are recognised as being part of the resonance of marine con-
servation engagement (Fletcher et al., 2012; Koss and Kingsley,
2010; Orams, 1995). By understanding emotions, engagement can
be more than a knowledge transfer exercise, and can inform ap-
proaches by talking to the heart, not to themind. Participants stated
that PPR which investigates these deeper variables provides op-
portunities for connection and greater involvement through
“building on uniqueness of an area, feelings of pride and identity” and
“reviving cultural and historical feelings towards the marine envi-
ronment”, and can inform more effective conservation strategies
(e.g. Jobstvogt et al., 2014; Koss and Kingsley, 2010). An example of
the potential role of cultural connection in marine conservation
was provided by one participant who highlighted work at Bien
Unido Reef Marine Park in the Philippines, which is threatened by
blast- and cyanide-ﬁshing. Through understanding the cultural
connections between society and the sea, religious statues were
placed underwater resulting in dramatic declines of illegal activ-
ities (pers comms, Nino Rey Boniel), thereby supporting the marine
conservation objectives of the Park through the alignment of such
priorities with cultural values (in line with Hitzhunsen and Tucker,
2013). The use of PPR can support the understanding of these
cultural links, and identify where such opportunities could be
incorporated into future marine conservation actions.
Participants suggested that PPR could be used as a foundation to
build shared languages which could bridge boundaries between
stakeholders. PPR into associations of different audiences with the
sea enables shared languages to be found and language common-
alities across sectors to be identiﬁed, rather than only applying the
language of one sector (Voyer et al., 2015). An area where such
processes are studied and applied is where Traditional Ecological
Knowledge is involved. As “Traditional Ecological Knowledge is a
complex of cultural beliefs, understanding, and practices, and is
adapted to its speciﬁc social-ecological environment” (Lam, 2014),
there is clear scope for PPR. Further examples of cross-sectoral
collaboration in marine conservation come from the citizen sci-
ence literature, whereby non-specialist volunteers support science
andmanagement by collecting data (for instance in the watere e.g.
on the distribution of species (Cerrano et al., submitted) or along
the shoree e.g. mapping debris distribution, (Bravo et al., 2009)) or
co-creating participatory activities (Cerrano et al., submitted). PPR
can beneﬁt the design of effective citizen science programmes
identifying shared grounds and languages e for example building
upon the attachment to common attributes of the same marine
habitat. This leads to increased mutual trust and understanding,
and ultimately supports the implementation of both the pro-
gramme and of the derived management decisions (Hammerton
et al., 2012). Furthermore, besides being scientiﬁcally sound and
practically implementable, successful citizen science programmes
need to keep volunteers engaged so that activities can be carried
out over large spatial and temporal scales. Here, participants
considered that PPR can help tailor often disregarded e yet crucial
e aspects of the overall experience, such as the alignment of
sampling designs and promotional campaigns with motivations for
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with these (Koss and Kingsley, 2010; Campbell and Smith, 2006).
Workshop participants recognised that traditional conservation
messages may “preach to the choir”, whilst issues of doom and
gloom disengage audiences. Beyond the marine conservation
world, there is a drive to ﬁnd new ways to engage audiences with
environmental behaviour changes, nature and issues of sustain-
ability, e.g. Common Cause (Crompton et al., 2010). Participants
believed this should be investigated for the oceans too. Within
marine conservation, the growing presence of the Ocean Optimism
message (e.g. www.oceanoptimism.com) is becoming a philosophy
to build positivity in the face of the many negative conservation
stories about the seas. Ocean Optimism and approaches such as
Common Cause tap into the emotions and values of an audience in
order to engage audiences with conservation. PPR was seen to
provide support to these approaches by investigating the emotions
and values of the target audiences and how people respond to these
approaches, thereby identifying the resonance points where
engagement can be most effective.
Concerning effectiveness, participants considered a key role of
PPR to be in assessing the outcomes of public engagement activities
to identify successful interventions. This could relate to obtaining
the greatest impact on audiences, changing knowledge, behaviours
or values, and consequently assessing how this inﬂuences policy
makers or delivers wider conservation beneﬁts. Participants also
recognised that, although considerable effort is put into the
engagement of audiences for marine conservation, there is limited
research into the beneﬁts this delivers (but see, for instance, Koss
and Kingsley, 2010; Hammerton et al., 2012; Cerrano et al.,
submitted). This results in limited feedback to managers and pol-
icy makers to inform improved public engagement in the future.
Examples come from research on recreational SCUBA diving. There
is a growing body of literature about the human dimension com-
ponents involved in divers' underwater behaviour (Milanese et al.,
2013). This type of research, which includes aspects of PPR, has led
to the development of structured programmes aimed at increasing
divers' environmental awareness and reducing their negative im-
pacts (e.g. NOAA's Blue Star, http://ﬂoridakeys.noaa.gov/
onthewater/bluestar.html or UNEP's Green Fins, www.greenﬁns.
net). There is evidence supporting the effectiveness of such pro-
grammes in terms of improved underwater behaviour (Hunt et al.,
2013; Krieger and Chatwick, 2012). Less is known about the po-
tential long-term changes in knowledge, attitudes, beliefs and
values of divers or others engaged in marine activities, whether
professional, conservation-oriented or recreational. More generally,
however, a signiﬁcant body of psychological research does suggest
that the adoption of one type of environmentally-friendly behav-
iour (such as recycling) can lead to the adoption of other, similar
behaviours under some circumstances (Truelove et al., 2014;
Thøgersen and €Olander, 2003). Longitudinal research with volun-
teers on environmental stewardship programmes has also found
that maintaining an active involvement in these activities over time
can lead to changes in personal outlook and behaviour, for example
spurring greater participation in environmental activism and con-
servation behaviours at home (Ryan et al., 2001). By investigating
these aspects in more detail in the area of marine conservation, PPR
could give strength to existing programmes and support conser-
vation well beyond context-speciﬁc effects (e.g. from SCUBA diving
to everyday life).
Workshop participants identiﬁed a range of approaches in using
PPR for marine conservation. These started with questions around
audience knowledge and understanding of issues, which can be
addressed using questionnaire surveys and interviews. The inves-
tigation of emotions and cultures require more in depth methods,
including application of frameworks such as Kellert's typology ofvalues (Kellert, 1996) and more specialist understanding of envi-
ronmental psychology methods and literature (e.g. Kollmuss and
Aygeman, 2002). The assessment of the impacts of engagement
efforts requires PPR to be integrated within a project from the
earliest stages, potentially allowing pre and post intervention
comparisons of key variables such as behaviour. All these ap-
proaches entail the availability of suitable methods, expertise and
resourcing. Further components of effective PPR pipelines (from
design to delivery of results and uptake by policy and society) are
considered in the following sections.
Finally, participants noted that PPR which does not directly
investigate marine-related aspects can still be used to support
marine conservation. An example of this is Rare (www.rare.org)
which conducted demographic research into who was littering
beaches in New Jersey. The results identiﬁed key polluters as men
aged 18e25 years and mothers aged 30e40 years. PPR was then
conducted to understand what was important to these groups (i.e.
cars, as a status symbol for young men and a practical necessity for
mothers), how these interests linked to the issue of littering and
ﬁnally how to develop targeted direct marketing which resonated
with these audiences - and led to reduced beach littering.
This section has described numerous ways through which PPR
can positively contribute to achieving marine conservation objec-
tives. PPR can be used at different stages of marine conservation
action, from establishing understanding of new issues through to
evaluating the efﬁcacy of public engagement campaigns.3.2. Priorities for future research on public perceptions of the sea
The marine environment is diverse in its ﬂora and fauna, habi-
tats and issues. As a consequence, the list of potential subjects on
which to understand public perceptions could become long and
unwieldy. Recognising this, the workshop participants discussed a
number of immediate priorities for this ﬁeld as it moves forward.
One particular issue which emerged was the subject of deep sea
mining. This is a rapidly developing industry, with exploration and
extraction licensed in several areas (Mengerink et al., 2014). The
newness of this issue prompted the initial need for PPR to assess
baseline public perceptions of the deep sea, focused around audi-
ence knowledge. Participants stated that this would assess public
knowledge of the deep sea e the seascapes, species, habitats,
awareness of oil and gas extraction, or that there are these other
extractive uses of the sea, besides ﬁshing. However, these questions
are based on measuring public knowledge e essential as a foun-
dation but with limited beneﬁts for conservation efforts. Workshop
participants felt that PPRmust go beyond knowledge assessment to
include values and emotions to deliver the maximum marine
conservation beneﬁt: “what about valuesewhat do people feel about
the sea and the deep sea?” Participants discussed how to understand
“what makes most people tick when it comes to the sea?” in order to
better appreciate how people relate to and are affected by the
marine environment. Emotions and values mapping of sectors and
coastal communities were proposed as methods which could
address these questions, supporting a more real understanding of
the impacts of the sea on people's lives.
A number of priority research questions were recorded from
participant discussions. These represent a range of types of PPR,
from knowledge assessment (as with deep sea mining), speciﬁc
connections with behaviours or issues, to broader questions about
marine conservation and the impact of engagement:
▪ Climate change: how do people connect the sea to the abstract
notion of climate change, e.g. through sea level rise, ocean
acidiﬁcation, changes in species present?
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that can be seen, some of which are recognisable household
items, and their own behaviour?
▪ Do people think that ﬁsh from the sea is clean and healthy?
▪ How do people perceive food security of seafood species?
▪ Do people perceive a link, or could they, between the sea and
our health e.g. food from aquaculture?
▪ What are the ecosystem beneﬁts to people from the sea, and
how do people perceive these beneﬁts?
▪ What about the sea as the ‘last frontier’? Does the idea of
exploration of the unknown engage people?
▪ Where do people access information?
▪ If people knew more about the sea, would they take action?
▪ Do aquaria change the perceptions of the sea of people who do
not visit marine environments?
▪ Can we assess the impact of marine conservation campaigns on
people's perceptions?
These questions cover a range of scales of issues, concepts and
connections, and represent the considerable opportunity for PPR to
contribute to societal engagement with marine conservation.
Through understanding questions such as these, participants
considered that there would be great potential to inform marine
conservation action to engage public audiences through effective
application of PPR.
Participants also felt that there is a need to understand different
audiences, within and beyond the public. A single “public” audience
may have a variety of perceptions, and workshop participants
agreed that PPR can be used to identify how perceptions vary
within a single audience. Issues of sector representation were also
discussed, for example, where representatives in policy consulta-
tions “espouse different views or values to those of their members”.
Therefore, PPR can ground-truth and add further input to policy
processes. Additionally, investigating policy makers as an audience
was of interest as “policy makers are people too: what do they know
and feel about the sea? What inﬂuences them?”
Reﬂecting further on the different types of PPR which can be
conducted, and the discussions from Sections 3.1 and 3.2, Table 1
provides an overview of these types, and describes how they can
be applied in marine conservation settings. A number of these
types may be combined within one study, or used in isolation,Table 1
Overview of types of public perceptions research.
Type of research Description
Knowledge Assessing how much an audience knows about a g
e.g. ocean acidiﬁcation, deep sea/deep sea mining o
Heterogeneity of
audience perceptions
Relevant in almost any study, as it assesses whethe
Cultural Identifying particular elements of religious relevan
population being studied.
Emotions Identifying what emotions the sea creates in peopl
the drivers of these emotions.
Human e ecosystem
interactions
Investigating how the audience connect their actio
the sea inﬂuences them e.g. positive and negative i
seafood and human health; role of the sea in suppo
Behaviours Monitoring the types of behaviours which have po
to change through a particular engagement.
Concern Assessing what the audience are concerned about
concerns about non-marine and non-conservation
Positive connections With a growing departure from gloom and doom f
the good things people associate with the sea.
Monitoring interventions Monitoring what effects an intervention is having
Education and information Assessing the communication channels through wh
an audience wants about a particular marine conse
Marine experiences Understanding the types of engagement people ch
e.g. aquaria, or indirect e.g. seeing marine documendepending on the particular research need. Not all PPR types are
suited to all subjects, however there is some element of develop-
ment, with knowledge assessments being particularly relevant for
newly emerging issues, and more in-depth studies, such as
emotional connections to the sea, being more relevant as a greater
understanding of the target audience is needed. The variables of
education and information and marine experience are not specif-
ically PPR types, but are included here as these two variables are
recognised as contributing a considerable amount to understand-
ing society's connections with the sea (e.g. Jefferson et al., 2014).
This list of priorities and the many types of PPR which are
available (Table 1) illustrate the potential for PPR to ﬁll the grey area
indicated in Fig. 1. It is evident that there is considerable interest in
pursuing PPR to better understand many elements of the connec-
tion between society and the sea. There is scope to learn about
some of these issues from existing research, some of whichmay not
be exclusively marine. For example, links between human health
and seafood could be informed by research on perceptions of
farming and human health (e.g. Weatherell et al., 2003). It is likely,
however, that focused marine PPR will be highly valuable and will
add new dimensions to marine conservation action.
There aremany subjects which could be explored using PPR, and
the scope for growth of this ﬁeld is considerable. The priorities
proposed here include particular issues as well as investigating
components of the relationships between society and the sea to
inform more effective engagement approaches.
3.3. Connecting disciplines and facilitating public perceptions
research
Although marine PPR is a growing research area, it is relatively
disparate and includes researchers working in both natural and
social science disciplines (Jefferson et al., in prep). PPR is interdis-
ciplinary at both the research and application phases and can
beneﬁt from input from many disciplines, such as environmental
psychology, conservation marketing, arts and graphic design. These
disciplines need to work alongside marine experts in order to fully
connect the PPR with the marine conservation issue being
addressed. As the ﬁeld of PPR grows, it is useful to consider the
ways inwhich it could bemademore efﬁcient and effective through
cross-discipline collaboration. Here we discuss the question ofiven marine subject, issue or species. Particularly used for newly emerging issues
r situations where relatively little is known about the public perceptions
r variables such as age, gender, social values are inﬂuencing perceptions.
ce, identity of a coastal town or city, folklore which is important to the
e e.g. fear, happiness, hope, whether positive or negative, and investigating
ns, and those of others, with impacts on the sea, and also how they think
mpacts of behaviour choices such as seafood consumption; links between
rting their lifestyle through shipping or recreation.
sitive or negative impacts on marine environments, and may be targeted
in terms of marine conservation, and, potentially, how this relates to other
issues.
ocused conservation engagement, there is an increasing need to identify
on the knowledge, attitudes, values or behaviours of a target population.
ich audiences gather information from. Identifying what knowledge
rvation issue.
oose with the sea, whether this is direct e.g. visiting the coast, manufactured
taries.
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considering some of the barriers to such interdisciplinary ap-
proaches and how to overcome these.
PPR is clearly interdisciplinary and is conducted by both aca-
demic and non-academic researchers. This leads to a group of active
researchers who approach the subject from different angles,
applying different paradigms to the work. Participants considered
that as this group coalesce into a discipline focused around PPR for
marine conservation, it will be a strength to draw on this diversity;
however, drawing together these researchers could be complex.
Participants felt that it would be important to be aware of these
differences as efforts are made to bring together those interested in
the ﬁeld. As a way of addressing these differences, a recommen-
dation was made by workshop participants that PPR could be
considered as a useful tool to engage science, society and policy-
makers.
Participants recognised a number of barriers to PPR researcher
connection within the academic infrastructure. The interdisci-
plinary nature of PPR can be a considerable obstacle to research
funding, as much funding is focused within single disciplines.
Additionally, there were concerns around the prevalence of issues
around conﬁdentiality and competitionwithin academiawhich can
lead to people not sharing ideas, a concern which is particularly
relevant later in this paperwhere sharedworking at every stage of a
research project is discussed (Section 3.4). Therefore, promoting
trust across disciplines and between researchers is clearly essential
to enabling collaborative PPR. The challenges of publishing PPR,
again often due to its interdisciplinary nature, was also raised as a
obstacle for researchers working in this ﬁeld within an academic
infrastructure, and one which is very difﬁcult to overcome. The
need for researchers to deliver activity which is of academic ‘value’
was not felt to foster increased PPR, as there was a feeling that this
type of researchmay not be rated as having the greatest importance
within universities and research institutions. Therefore there may
be an opportunity for increasing focus of PPR in practitioner orga-
nisations, rather than within the academic sector. The potential for
diverse communications outputs, such as blogs, was identiﬁed as
important for PPR results but may also be a challenge as these may
not be valued within the academic system, which could prohibit
the interdisciplinary collaboration required for successful PPR.
A number of solutions were proposed by participants as
mechanisms to engage researchers. In particular, the establishment
of collaborative networks which bring together groups of re-
searchers and practitioners to discuss methods, ﬁndings and new
opportunities was highlighted. Similarly, a coordinating platform
such as a collaborative web portal, through which PPR could be
facilitated, and also enable those new to the ﬁeld or interested in
incorporating PPR into their research or conservation action to
identify best practice, access support and network across the ﬁeld.
The importance of face-to-face meetings was highlighted as being
very valuable to enable the development of research links and to
pursue collaborative agendas. It should be noted that conferences
provide a key opportunity for this, as seen within the International
Marine Conservation Congress itself which had sessions on a
number of themes relevant to PPR, including communicating ma-
rine conservation and application of marketing expertise to con-
servation. Collaboration can support the development of
interdisciplinary teams and could enable PPR researchers to work
with partners to catalyse the transition of research ﬁndings into
marine conservation practice.
The diversity of disciplines and sectors involved with PPR pre-
sents an opportunity to create outputs which are of particular value
to marine conservation, but it is also a challenge to delivering these
outputs. Increasing efforts to work in interdisciplinary teams and
involve multiple sectors with marine conservation can be adoptedby those in PPR to support the success of this ﬁeld.
3.4. Making public perceptions research accessible to practitioners
and policymakers
Interventions which deliver successful marine conservation
outputs usually require multiple actors and institutions, including
researchers, practitioners and policy makers (Ferse et al., 2010). In
order for PPR to inform interventions, participants recognised that
the relevant institutions must be willing to engage with research
development, receptive to the ﬁndings and willing to allow the
ﬁndings to inﬂuence their public engagement processes. Therefore,
consideration of how PPR can be made accessible to practitioners
and policymakers is essential to ensure that PPR generates marine
conservation beneﬁt. The workshop participants discussed how
this process would take place during the development of research
projects, in the dissemination of research ﬁndings, and how to
develop wider buy-in of PPR as a component of marine
conservation.
3.4.1. Research development
Workshop participants asserted that PPR should be driven by a
need from a policymaker or practitioner, therefore partnerships
between researchers and research users are required at the
beginning of a project's development. This will involve a process of
understanding who the practitioners or policymakers for PPR are,
identifying the relevant actors who will apply the ﬁndings and
ensuring that the researchwill deliver outputs which improve their
marine conservation efforts. As the research is further developed,
there should be transparency in the methods and aims of the
research in order to build conﬁdence in the quality of the research.
A conversation around the understanding of representativeness of
research was had, with a question about the need to understand
how to communicate the reliability and conﬁdence of the research.
This is important given the range of studies which exist and could
exist, and the care with which research ﬁndings should be applied.
It was proposed that a series of criteria could be developed which
would be applied to PPR research in order to support a quality
assured approach.
3.4.2. Results dissemination
Disseminating research to diverse audiences is a subject which
has received much attention (e.g. Bickford et al., 2012; Funkhouser
and Maccoby, 1971), and many similar issues were raised in the
workshop regarding the dissemination of marine PPR. Participants
were emphatic that researchers should look beyond peer-reviewed
articles as their only communications channel and explore addi-
tional communication opportunities. It was considered that the
communications should be concise and highlight key messages.
The spatial coverage of the results should be described, and
verbatim quotes used to give the research a human perspective.
There were discussions of how to personalise the communications
to the target audience, such as breaking down sample sizes to
enable decision makers to identify the people most important to
them and sending relevant information personalised to each poli-
cymaker. Participants also felt that researchers should be pro-active
about sharing their ﬁndings, even prior to peer review. This reﬂects
the wider discussions of this workshop question around inclusivity
of actors throughout the research process, rather than only when
the research is complete e the process and ﬁndings throughout are
valuable, as well as the polished end product. A number of mech-
anisms for communications were proposed by participants as ways
to deliver the ideas suggested above. Improving accessibility of peer
reviewed articles and ensuring articles have key messages which
can be converted into action was also a key recommendation from
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pique interest was thought to be an efﬁcient communication tool to
support these messages. Again, it should be noted that these types
of outputs, which are highly valuable for PPR in marine conserva-
tion, may create a tension for researchers owing to the different
criteria by which research outputs are measured.
Many of the suggestions above reﬂect discussions around the
challenges of science communication (Royal Society, 2006) and its
role as a contributor to conservation science (Lindenfeld et al.,
2012; Nisbet and Scheufele, 2009). Similar communications chal-
lenges are faced by many science disciplines. Organisations such as
the British Science Association provide guidance for science
communication, which could provide a foundation for developing
good practice in PPR communications (e.g. http://www.
britishscienceassociation.org/science-society/public-engagement-
resources-0).
3.4.3. Broader buy-in of PPR
Beyond the speciﬁc actions of communicating particular
research projects, participants felt that there was also a wider need
to ‘sell’ PPR. This would involve increasing the proﬁle of PPR as
being beneﬁcial to marine conservation, and as a source of credible
research. Participants considered that a number of success stories
to illustrate the impact of PPR were needed to begin to catalyse
interest. It may be necessary to develop a greater understanding of
how this research can support practitioners and policy makers
through understanding the processes they are involved in, their
needs and how PPR can contribute. There is also a need to
emphasise the credibility of PPR, particularly as it is dominated by
social science methods which may be unfamiliar in traditional
conservation ﬁelds, and often requires working with disciplines
and actors which may be more familiar with natural science pro-
cesses and outputs.
To ensure PPR delivers outputs which can positively impact
marine conservation, involvement of practitioners and policy-
makers is essential during research development and dissemina-
tion. Increasing the proﬁle of PPR will help to create a receptive
audience for such research, and the application of its ﬁndings.
3.5. Informing the development of future PPR
The paper began by recognising the potential for PPR to become
an important discipline within marine conservation. There is
increasing research activity in this ﬁeld and growing interest in the
results that these studies provide. A number of questions were
proposed in Section 1 which need to be addressed in order to shape
the development of this ﬁeld. The outputs of this study provide
expert opinion on the answers to these questions and the future of
PPR within marine conservation. In terms of what the focus of
future PPR should be, the participants in this study considered PPR
relating to new and emerging issues such as deep sea mining as
well as established issues such as climate change and ﬁsheries to be
equally important. Research should consider all aspects of per-
ceptions including knowledge, emotions, and the cultural associa-
tions between society and the sea. There is a clear message that PPR
should be both interdisciplinary and cross sectoral, ensuring policy
makers and practitioners are engaged at each stage of research
development to keep research relevant to conservation need. The
following sections propose a framework, based on the ﬁndings of
this workshop, which supports application of PPR to overcoming
the challenges of marine conservation.
3.6. Reﬂections on the study
This study provides a ﬁrst step to discussing what is needed todeliver maximum beneﬁts of PPR to marine conservation. The
ﬁndings illustrate a number of routes for potential beneﬁts, and
propose mechanisms for achieving these. The results and recom-
mendations are limited by the number of participants involved in
the workshop; however, the paper presents useful ﬁndings which
will be of value to those working in research, policy or practice. The
outputs do not constitute a formal review of the ﬁeld, as a more
substantial, structured and resource intensive process would be
required to deliver such outputs. At this stage of the development
of PPR in a marine context, the authors believe the paper makes a
worthwhile contribution to this growing area.
4. Marine PPR: a working agenda
The paper reviews the discussions and contributions of the
workshop participants. An overview of the ﬁndings is presented in
Fig. 2, which proposes a framework for shaping PPR for marine
conservation. The ﬁrst column of the ﬁgure outlines the key con-
ditions which can support the delivery of PPR and provide a posi-
tive context in which to maximise its beneﬁts. This includes broad
scale challenges, such as a positive policymaking environment
which is receptive to PPR, and project speciﬁc factors such as
working with practitioners or policymakers to identify PPR needs.
The second column outlines the types of research which PPR can be
used to address (see also Table 1); these are the different types of
research questions which could be addressed using PPR. At this
stage of the framework, a project must select and apply the most
suitable research method to deliver the project aims. Column three
outlines the application of PPR ﬁndings into marine conservation
processes: it is this stage which particularly beneﬁts from the
achievement of the context developed in column one. It could be
assumed that column two could lead directly to column four, ma-
rine conservation beneﬁts. However, the application of PPR to
marine conservation is more nuanced, as the outputs of PPR are
usually most powerful when integrated into other larger marine
conservation processes, such as management mechanisms or
community engagement. PPR presents a considerable opportunity
which can complement the many other marine conservation ac-
tions already in use, but to do this, the translation of the research
ﬁndings into the processes is required. As a ﬁnal connection,
achieving marine conservation beneﬁts will have a positive effect
for adoption of future PPR projects, as this illustrates the potential
for making PPR science matter to marine conservation.
The framework provides guidance on the elements to be
considered for applying PPR to marine conservation. Due to the
diversity of potential applications of PPR, these are not precise step-
by-step instructions which will suit all studies, rather an overview
of the elements to be considered at each stage. It is likely that many
issues or situations may revisit particular columns, perhaps
returning to select new methods from column two as expertise
grows (see discussion about Table 1 in Section 3.2). As PPR gains an
increasing presence in marine conservation, it is hoped that this
framework will support researchers and practitioners to identify
opportunities for PPR to deliver beneﬁts, and to work together to
achieve these.
Returning to the two themes of IMCC and this special issue,
consideration is given to “making marine science matter” and
progressing the philosophy of Ocean Optimism. There are many
calls for increased application of the social sciences in conservation
(Sandbrook et al., 2013; Vincent, 2011; Mascia et al., 2003): a call
echoed by the authors here. Equally, there is recognition that this is
not an easy task owing to the considerable differences between
natural and social sciences (Fox et al., 2006). PPR is an example of
how social sciences can be integrated into existing efforts of natural
science research, policy and practice to strengthen the conservation
Fig. 2. Framework to guide the application of public perceptions research into marine conservation action.
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Theworkshop participants were in strong agreement that PPR is
a powerful tool, and in the right settings (interdisciplinary working,
meeting an identiﬁed need, research being communicated to ac-
tion), it could deliver science which has great impact on marine
conservation. This is particularly through the power of PPR to
support more effective engagement between society and the sea
and targeted outcomes such as behaviour changes. This feeling of
having a tool with great capacity for change in itself led to
considerable optimism. The enormity of the challenges facing
marine conservation (e.g. Halpern et al., 2008) and the urgent need
to catalyse stronger societal engagement with marine conservation
in response to this (Fletcher et al., 2012; Vincent, 2011) is not lost on
any of those who work in this ﬁeld, regardless of their background
discipline. The discussions within this workshop were ﬁlled with
enthusiasm for the capacity of PPR to deliver science which shows
how other people see the sea. This is the real power of PPR, as it
gives the opportunity to be led by the people whose engagement is
so crucial.
This paper reviews a breadth of opportunities of how PPR could
contribute to marine conservation engagement and outcomes. PPR
can be seen as the societal version of investigating the ecology and
population of a species or habitat to inform management in-
terventions to increase population of a target species. If society is to
be an integrated part of marine conservation, we require societal
baselines to be deﬁned and interventions tailored to the audiences:
this can be delivered by PPR.
Acknowledgements
The authors would like to thank the workshop participants for
their time and contributions to these questions. Thanks also go to
the Society for Conservation Biology Marine Section for organising
the International Marine Conservation Congress, which provided a
forum for these discussions, and the other presenters within the
Understanding Audiences symposium. The authors would also liketo thank two anonymous reviewers for their comments which led
to improvements in this manuscript.
References
4SEAS, 2010. 4SEAS e Synergies between Science and Society for a Shared
Approach to European Seas. Available at: https://app.box.com/s/
5l8tp6blpxhuokknq4la (Last accessed 21.01.15.).
Bauer, M.W., Allum, N., Miller, S., 2007. What can we learn from 25 years of PUS
survey research? Liberating and expanding the agenda. Public Underst. Sci. 16,
79e95.
Bickford, D., Posa, M.R.C., Qie, L., Campos-Arceiz, A., Kudavidanage, E.P., 2012. Sci-
ence communication for biodiversity conservation. Biol. Conserv. 151, 74e76.
Bravo, M., de los Angeles Gallardo, M., Luna-Jorquera, G., Núnez, P., Vasquez, N.,
Thiel, M., 2009. Anthropogenic debris on beaches in the SE Paciﬁc (Chile): re-
sults from a national survey supported by volunteers. Mar. Poll. Bull. 58,
1718e1726.
Campbell, L.M., Smith, C., 2006. What makes them pay? Values of volunteer tourists
working for sea turtle conservation. Environ. Manage. 38, 84e98.
Capstick, S.B., Corner, A., Spence, E., Pidgeon, N.F., 2014. Public understanding of
ocean acidiﬁcation and implications for communication. In: Presentation given
at International Marine Conservation Congress, Glasgow, 15th August 2014.
Cerrano, C., Milanese, M., Ponti, M., 2015. Diving for Science e Science for Diving:
Volunteer SCUBA Divers Support Science and Conservation (Submitted).
Colmar Brunton, 2014. Public Perceptions of New Zealand's Aquaculture Industry,
2014. Auckland, p. 95. Available at: http://www.ﬁsh.govt.nz/NR/rdonlyres/
A9048808-E118-40C7-A10F-1B8268F01559/0/publicperceptionsofaquaculture-
FINAL14082014.pdf.
Corner, A., Capstick, S.B., Pidgeon, N.F., 2014. Public Perceptions of Ocean Acidiﬁ-
cation: Summary Findings of Two Nationally Representative Surveys of the
British Public Conducted during September 2013 and May 2014. Understanding
Risk Research Group Working Paper 14-01. Cardiff University.
Crompton, T., Brewer, J., Chilton, P., Kasser, T., 2010. Common Cause; the Case for
Working with Our Cultural Values. WWF, UK. Available at: http://assets.wwf.
org.uk/downloads/common_cause_report.pdf (Last accessed 21.01.15.).
Cummins, S., Snively, G., 2000. The effect of instruction on children's knowledge of
marine ecology, attitudes toward the ocean, and stances toward marine
resource issues. Can. J. Environ. Educ. 5, 305e324.
de Bruin, W.B., Bostrom, A., 2013. Assessing what to address in science communi-
cation. P. Natl. Acad. Sci. U. S. A. 110 (Suppl. 3), 14062e14068.
Doney, S.C., Fabry, V.J., Feely, R.A., Kleypas, J.A., 2009. Ocean acidiﬁcation: the other
CO2 problem. Ann. Rev. Mar. Sci. 1, 169e192.
Ferse, S.C.A., Costa, M.M., Ma~nez, K.S., Adhuri, D.S., Glaser, M., 2010. Allies, not
aliens: increasing the role of local communities in marine protected area
implementation. Environ. Conserv. 1, 23e34.
Fletcher, S., Jefferson, R., McKinley, E., 2012. Exploring the shallows: a response to
R. Jefferson et al. / Ocean & Coastal Management 115 (2015) 61e7070‘Saving the shallows: focusing marine conservation where people might care’.
Aq. Cons. Mar. Freshw. Sci. 22 (1), 7e10.
Fox, H.E., Christian, C., Nordby, J.C., Pergams, O.R.W., Peterson, G.D., Pyke, C.R., 2006.
Perceived barriers to integrating social science and conservation. Cons. Biol. 20,
1817e1820.
Funkhouser, G.R., Maccoby, N., 1971. Communicating specialized science informa-
tion to a Lay audience. J. Commun. 21, 58e71.
Gattuso, J., Hansson, L., 2011. Ocean acidiﬁcation: background and history. In:
Gattuso, J., Hansson, L. (Eds.), Ocean Acidiﬁcation. Oxford University Press,
Oxford, pp. 1e20.
Gattuso, J., Mach, K.J., Morgan, G., 2013. Ocean acidiﬁcation and its impacts: an
expert survey. Clim. Change 117, 725e738.
Gelcich, S., Buckley, P., Pinnegar, J.K., Chilvers, J., Lorenzoni, I., Terry, G., Guerrero, M.,
Castilla, J.C., Valdebenito, A., Duarte, C., 2014. Public awareness, concerns, and
priorities about anthropogenic impacts on marine environments. P. Natl. Acad.
Sci. 11, 15042e15047.
Guest, H., Lotze, H.K., Wallace, D., 2015. Youth and the sea: ocean literacy in Nova
Scotia, Canada. Mar. Policy 58, 98e107.
Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F., D'Agrosa, C.,
Bruno, J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita, R., Heinemann, D., Lenihan, H.S.,
Madin, E.M.P., Perry, M.T., Selig, E.R., Spalding, M., Steneck, R., Watson, R., 2008.
A global map of human impact on marine ecosystems. Science 319, 948e952.
Hammerton, Z., Dimmock, K., Hahn, C., Dalton, S.J., Smith, S.D.A., 2012. SCUBA
diving and marine conservation: collaboration at two Australian subtropical
destinations. Tour. Mar. Environ. 8, 77e90.
Hitzhunsen, G.E., Tucker, M.E., 2013. The potential of religion for Earth Stewardship.
Front. Ecol. Environ. 11, 368e376.
Hunt, C.V., Harvey, J.J., Miller, A., Johnson, V., Phongsuwan, N., 2013. The Green Fins
approach for monitoring and promoting environmentally sustainable scuba
diving operations in South East Asia. Ocean Coast. Manage. 78, 35e44.
Jefferson, R.L., 2010. Communicating Marine Environmental Health: Connecting
Science, Social and Policy Values. University of Plymouth, Plymouth.
Jefferson, R.L., Bailey, I., Laffoley, D. d’A., Richards, J.P., Attrill, M.J., 2014. Public
perceptions of the UK marine environment. Mar. Policy 43, 327e337.
Jefferson, R.L., Fletcher, S., Grifﬁn, H., McKinley, E., 2015. Public perceptions of the
marine environment: a global review. Environ. Conserv. (in preparation).
Jobstvogt, N., Watson, V., Kenter, J.O., 2014. Looking below the surface: the cultural
ecosystem service values of UK marine protected areas (MPAs). Ecosyst. Serv.
10, 97e110.
Kellert, S.R., 1996. The Value of Life: Biological Diversity and Human Society. Island
Press, Washington DC.
Kerr, S., Watts, L., Colton, J., Conway, F., Hull, A., Johnson, K., Jude, S., Kannen, A.,
MacDougall, S., McLachlan, C., Potts, T., Vergunst, J., 2014. Establishing an
agenda for social studies research in marine renewable energy. Energy Policy
67, 694e702.
Kollmuss, A., Agyeman, J., 2002. Mind the Gap: why do people act environmentally
and what are the barriers to pro-environmental behavior? Environ. Educ. Res. 8,
239e260.
Koss, R.S., Kingsley, J.Y., 2010. Volunteer health and emotional wellbeing in marine
protected areas. Ocean Coast. Manage. 53, 447e453.
Krieger, J.R., Chatwick, N.E., 2012. Recreational diving impacts and the use of pre-
dive brieﬁngs as a management strategy on Florida coral reefs. J. Coast. Con-
serv. 17, 179e189.
Laffoley, D., 2014. Future Ocean e communicating and conserving blue heart of the
planet. Mar. Policy 45, 259e260.
Lam, M.E., 2014. Building ecoliteracy with traditional ecological knowledge: do,
listen and learn. Front. Ecol. Environ. 12, 250e251.
Lee, C.J., Scheufele, D.A., Lewenstein, B.V., 2005. Public attitudes toward emerging
technologies: examining the interactive effects of cognitions and affect on
public attitudes toward nanotechnology. Sci. Commun. 27 (2), 240e267.
Lindenfeld, L.A., Hall, D.M., McGreavy, B., Silka, L., Hart, D., 2012. Creating a place for
environmental communication research in sustainability science. Environ.
Commun. A J. Nat. Cult. 6, 23e43.
Lotze, H.K., Coll, M., Magera, A.M., Ward-Paige, C., Airoldi, L., 2011. Recovery of
marine animal populations and ecosystems. Trends Ecol. Evol. 26, 595e605.
Mascia, M., Brosius, J.P., Dobson, T.A., Forbes, B.C., Horowitz, L., McKean, M.A.,
Turner, N.J., 2003. Conservation and the social sciences. Cons. Biol. 17, 649e650.
McKinley, E., Fletcher, S., 2012. Improving marine environmental health through
marine citizenship: a call for debate. Mar. Policy 36, 839e843.
Mengerink, K.J., Van Dover, C.L., Ardron, J., Baker, M., Escobar-Briones, E., Gjerde, K.,
Koslow, J.A., Ramirez-Llodra, E., Lara-Lopez, A., Squires, D., Sutton, T.,
Sweetman, A.K., Levin, L.A., 2014. A call for deep-ocean stewardship. Science
344, 696e698.
Milanese, M., De Cantis, S., Peeters, P., 2013. SCUBA diving tourism: state of the art
and research perspectives towards sustainability. In: Invited Talk at the Sym-
posium “Advances in Tourism Research”, 20 November, Palermo, Italy.
Milanese, M., Bugli, F., Ferrero, T., Khanaychenko, A., Korotkova, A., Rocchi, G., Ur-
ban-Malinga, B., Sara, A., 2014. Not for granted. What do people think about the
oceans?. In: Presentation Given at International Marine Conservation Congress,
Glasgow, 15th August 2014.
Morgan, K.L., Larkin, S.L., Adams, C.M., 2010. Red tides and participation in marine-
based activities: estimating the response of Southwest Florida residents.Harmful Algae 9, 333e341.
Nisbet, M.C., Scheufele, D.A., 2009. What's next for science communication?
Promising directions and lingering distractions. Am. J. Bot. 96, 1767e1778.
Nordstrom, K.F., Mitteager, W.A., 2001. Perceptions of the value of natural and
restored beach sand dune characteristics by high school students in New Jersey,
USA. Ocean Coast. Manage. 44, 545e559.
Ocean Project, 1999. Communicating about Oceans: Results of a National Survey.
Ocean Project, Washington DC.
Orams, M.B., 1995. Using interpretation to manage nature-based tourism. J. Sustain.
Tour. 4, 81e94.
Pendleton, L., Martin, N., Webster, D.G., 2001. Public perceptions of environmental
quality: a survey study of Beach use and perceptions in Los Angeles County.
Mar. Poll. Bull. 42, 1155e1160.
Petrosillo, I., Zurlini, G., Corliano, M.E., Zaccarelli, N., Dadamo, M., 2007. Tourist
Perception of recreational environment and management in a marine protected
area. Landscape and Urban Plan. 79, 29e37.
Pidgeon, N., Fischhoff, B., 2011. The role of social and decision sciences in
communicating uncertain climate risks. Nat. Clim. Change 1, 35e41.
Plankis, B.J., Marrero, M.E., 2010. Recent Ocean literacy research in United States
public schools: results and implications. Int. Electron. J. Environ. Educ. 1, 21e51.
P€ortner, H.-O., Karl, D.M., Boyd, P.W., Cheung, W.W.L., Lluch-Cota, S.E., Nojiri, Y.,
Schmidt, D.N., Zavialov, P.O., 2014. Ocean systems. In: climate change 2014:
impacts, adaptation, and vulnerability. In: Field, C.B., Barros, V.R., Dokken, D.J.,
Mach, K.J., Mastrandrea, M.D., Bilir, T.E., Chatterjee, M., Ebi, K.L., Estrada, Y.O.,
Genova, R.C., Girma, B., Kissel, E.S., Levy, A.N., MacCracken, S., Mastrandrea, P.R.,
White, L.L. (Eds.), Part a: Global and Sectoral Aspects. Contribution of Working
Group II to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cambridge, United Kingdom and
New York, NY, USA, pp. 411e484.
Reynolds, T.W., Bostrom, A., Read, D., Morgan, M.G., 2010. Now what do people
know about global climate change? Survey studies of educated laypeople. Risk
Anal. 30, 1520e1538.
Rose, C., Dade, P., Scott, J., 2008. Qualitative and Quantitative Research into Public
Engagement with the Undersea Landscape in England. Natural England
Research Reports, NERR019.
Royal Society, 2006. Science Communication. Survey of Factors Affecting Science
Communication by Scientists and Engineers. Royal Society. Available at: https://
royalsociety.org/~/media/Royal_Society_Content/policy/publications/2006/
1111111395.pdf (Last accessed 21.01.15.).
Ryan, R.L., Kaplan, R., Grese, R.E., 2001. Predicting volunteer commitment in envi-
ronmental stewardship programmes. J. Environ. Plan. Manage. 44, 629e648.
Sandbrook, C., Adams, W.M., Büscher, B., Vira, B., 2013. Social research and biodi-
versity conservation. Cons. Biol. 27, 1487e1490.
Savadori, L., Savio, S., Nicotra, E., Rumiati, R., Finucane, M., Slovic, P., 2004. Expert
and public perception of risk from biotechnology. Risk Anal. 24, 1289e1299.
Slovic, P., Finucane, M.L., Peters, E., MacGregor, D.G., 2004. Risk as analysis and risk
as feelings: some thoughts about affect, reason, risk, and rationality. Risk Anal.
24, 311e322.
Steel, B.S., Smith, C., Opsommer, L., Curiel, S., Warner-Steel, R., 2005. Public ocean
literacy in the United States. Ocean Coast. Manage. 48, 97e114.
Sundblad, E.L., Biel, A., G€arling, T., 2007. Cognitive and affective risk judgements
related to climate change. J. Environ. Psychol. 27, 97e106.
Thøgersen, J., €Olander, F., 2003. Spillover of environment-friendly consumer
behaviour. J. Environ. Psychol. 23, 225e236.
Thomas, M., Pidgeon, N., Whitmarsh, L., Ballinger, R., 2015. Mental models of sea-
level change: a mixed methods analysis on the Severn Estuary, UK. Glob. En-
viron. Chang. 33, 71e82.
Trenouth, A.L., Harte, C., Paterson de Heer, C., Dewan, K., Grage, A., Primo, C.,
Campbell, M.L., 2012. Public perception of marine and coastal protected areas in
Tasmania, Australia: importance, management and hazards. Ocean Coast.
Manage. 67, 19e29.
Truelove, H.B., Carrico, A.R., Weber, E.U., Raimi, K.T., Vandenbergh, M.P., 2014.
Positive and negative spillover of pro-environmental behavior: an integrative
review and theoretical framework. Glob. Environ. Chang. 29, 127e138.
Turley, C., Boot, K., 2011. The ocean acidiﬁcation challenges facing science and so-
ciety. In: Gattuso, J., Hansson, L. (Eds.), Ocean Acidiﬁcation. Oxford University
Press, Oxford, pp. 249e271.
Vincent, A.C.J., 2011. Saving the shallows: focusing marine conservation where
people might care. Aquat. Conserv. 21, 495e499.
Voyer, M., Gollan, N., Barclay, K., Gladstone, W., 2015. ‘It's part of me’; under-
standing the values, images and principles of coastal users and their inﬂuence
on the social acceptability of MPAs. Mar. Pol. 52, 93e102.
Weatherell, C., Tregear, A., Allinson, J., 2003. In search of the concerned consumer:
UK public perceptions of food, farming and buying local. J. Rural. Stud. 19,
233e244.
Williams, L., 2008. Public Attitudes Towards the Maritime Environment around the
Menai Strait and Conwy Bay. CCW Policy Research Report.
WWF, 2012. Valuing Wales' Seas and Coasts. WWF, Wales. Available at: http://
assets.wwf.org.uk/downloads/marine_survey_report_ﬁnal.pdf (Last accessed
21.01.15.).
Zeebe, R.E., Zachos, J.C., Caldeira, K., Tyrell, T., 2008. Carbon emissions and acidiﬁ-
cation. Science 321, 51e52.
